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(57) ABSTRACT

A gauge assembly 1s provided including a terminal

carrier

including a base portion, a head portion extending from a
first side of the base portion, and a plurality of legs extending
from a second side of the base portion. The head portion

includes a twist lock locking element disposed on
thereof. A bobbin and coil assembly 1s supported
terminal carrier. The bobbin and coil assembly

a side
by the
urther

provides a coil wire component which can be couplec

' to the

gauge assembly by snapping the coil wire component 1nto
place. The terminal ends of the coil wire component are
connected to terminal pads. Therefore the coil wire compo-
nents are connected to terminal pads. Therefore the coil wire
component can be easily integrated by receiving the terminal
pads and quickly establishing electrical contact. The bobbin
and coil assembly rotatably supports a spindle and magnet.
A plurality of electrical terminals extend through the base

portion of the terminal carrier and terminate at one end 1nto
a bent contact portion adjacent to the head portion which
engage electrical contact pads disposed on the printed circuit
board. The electrical terminals have a second end electri-
cally connected to a coil of the bobbin and coil assembly. A
plurality of mounting bosses are mounted to the display
panel and are provided with sloped surfaces for guiding the
gauge assembly to a centered position when the display
panel and printed circuit board are mounted together. One of
the mounting bosses 1s attached to the printed circuit board.

6 Claims, 6 Drawing Sheets
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GAUGE ASSEMBLY HAVING AN
ADAPTABLE COIL ASSEMBLY

This 1s a continuation-in-part of U.S. application Ser. No.
09/522.443 filed Mar. 9, 2000 which 1s a divisional of U.S.

application Ser. No. 09/189,262 filed Nov. 10, 1998, now
U.S. Pat. No. 6,055,857 1ssued May 2, 2000.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a gauge assem-
bly for use in a vehicle instrument cluster, and more
particularly, to a gauge assembly with a twist lock mounting,
feature having an adaptable coil component.

2. Background and Summary of the Invention

Instrument cluster gauges, such as speedometers,
tachometers, fuel and temperature gauges used 1n modem
vehicles commonly include a pointer body or needle coupled
to a permanent magnet. The magnet 1s generally carried 1n
a plastic housing or bobbin, which 1s wrapped with wire
colls. During operation of the vehicle, current flowing
through the coils creates a magnetic field, and the magnet
rotates within the housing to align itself in force balance
relationship with the magnetic field. Since the pointer body
rotates with the magnet, positioning of the pointer body 1is
controlled by the direction and magnitude of the current in
the coils. To provide for steady movement of the pointer
body, a viscous fluid 1s carried 1n the housing to damp the
rotational movement of the magnet.

Current gauge assembly designs include a plurality of
post-like terminals which are inserted in gauge mounting,
clips which are provided on the circuit boards. The gauge
assembly 1s typically mounted to the display panel using
mounting screws. Typical gauges are disclosed in U.S. Pat.
Nos. 5,219,135 and 5,631,419. Adisadvantage of these types
of gauges 1s that they require mounting screws to mount the
gauges to the display panel, and thus require a considerable
amount of labor for mounting the gauge to the instrument
cluster assembly. In addition, the electrical contact through
the terminal posts and the gauge clips can create problems
due to 1ntermittent contact.

Accordingly, it 1s an object of the present invention to
provide an alternative mounting technique for mounting a
gauge to an 1nstrument cluster assembly. These and other
objects of the present invention are obtained by providing a
gauge assembly mncluding a terminal carrier including a base
portion, a head portion extending from a first side of the base
portion, and a plurality of legs extending from a second side
of the base portion. The head portion 1includes a pair of twist
lock locking elements disposed on the side thereof. A bobbin
and coil assembly 1s supported by the terminal carrier. The
bobbin and coil assembly rotatably supports a spindle and
magnet. A plurality of electrical terminals extend through
the base portion of the terminal carrier and terminate at one
end 1nto a bent contact portion adjacent to the head portion.
The bent contact portions engage electrical contact pads
disposed on the printed circuit board. The electrical termi-
nals have a second end electrically connected to a coil of the
bobbin and coil assembly. A plurality of mounting bosses are
provided on the back of the display panel to receive and
cguide the gauge assembly to its proper location.

Furthermore, 1t 1s an object of the present invention to
provide an alternate method of incorporating the wire coil
component of the coil and bobbin assembly within the metal
housing of the gauge assembly. Currently, the attachment of
the wire component to the electric terminals of the gauge
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assembly requires soldering of the electric terminal ends to
the ends of the wire component. This 1ncreases the amount

of time and labor required to complete the construction of
the gauge assembly. Redesigning the coil wire component of
the coil and bobbin assembly such that the assembly may be
adapted to the metal housing without the need to solder or
weld the ends of the wires, reduces the amount of time and
effort necessary to mncorporate the coil and bobbin assembly
within the metal housing of the gauge assembly.

The gauge assembly of the present mmvention eliminates
the need for gauge mounting clips on the circuit board,
reduces problems due to intermittent contact through the
cgauge clips and provides a higher level of reliability with the
twist/wipe contacts used 1n the present invention.
Furthermore, the gauge assembly of the present mmvention
climinates mounting screws and the associated assembly
labor. The gauge assembly design of the present imnvention
also reduces the package height of the gauge assembly
which 1n turn reduces the overall thickness of the 1instrument
cluster.

Further areas of applicability of the present invention will
become apparent from the detailed description provided
heremafter. It should be understood however that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are intended for
purposes of 1llustration only, since various changes and
modifications within the spirit and scope of the mvention
will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description and the accompanying
drawings, wherein:

FIG. 1 1s a perspective view of an instrument cluster
assembly according to the principles of the present mven-
tion;

FIG. 2 1s a partial cross-sectional view of a gauge assem-
bly according to the principles of the present invention;

FIG. 3 15 a side view of the gauge assembly of the present
invention having positioning bosses mounted to the display
panel for guiding the gauge assembly to 1ts final position;

FIG. 4 1s a perspective view of the terminal carrier of the
gauge assembly according to the principles of the present
mvention;

FIG. 5 15 a side view of the gauge assembly of the present

invention with the housing cut away and 1llustrating the long
locking element disposed on one side of the terminal carrier;

FIG. 6 1s a side view of the terminal carrier 1llustrating the
short locking element disposed on an opposite side of the
terminal carrier;

FIG. 7 1s a partial view of a printed circuit board having,
a keyed opening for receiving the twist-lock gauge assembly
of the present invention, and illustrating the electrical con-
tact pads for engaging the electrical terminals of the gauge
assembly;

FIG. 8 1llustrates the engagement of the twist-lock locking
clements of the gauge assembly according to the principles
of the present invention;

FIG. 9 1s a bottom view of the gauge assembly according,
to the principles of the present invention;

FIG. 10 1s an exploded perspective view of the gauge
assembly according to the principles of the present mven-
tion;

FIG. 11 is a cross-sectional view taken along line 11—11
of FIG. 2;
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FIG. 12 1s an exploded perspective view of the bobbin
assembly according to the principles of the present mven-
tion;

FIG. 13 1s a perspective view illustrating the mounting,
bosses for guiding the gauge assembly of the present inven-
tion;

FIG. 14 1s an exploded perspective view of an alternate

embodiment of the present invention having an adaptable
coil component; and

FIG. 15 1s a perspective view of the gauge assembly of
FIG. 14 shown 1n the assembled condition.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

With reference to the accompanying figures, the twist-
lock gauge assembly of the present mvention will now be
described. FIG. 1 1llustrates an instrument cluster 10 includ-
ing a display panel 12 and printed circuit board 14. The
printed circuit board 14 includes a plurality of circuit
clements which are standard for many instrument cluster
printed circuit boards. A plurality of light bulbs 16 arc
mounted to the printed circuit board for providing light to
the display panel 12 using known 1llumination techniques. A
plurality of gauge assemblies 20 according to the principles
of the present invention are mounted to the printed circuit
board 14 1n a manner that will be described herein.

The gauge assembly 20 will now be described with
reference to FIGS. 2—14. The gauge assembly 20 includes a
terminal carrier 22 best shown 1 FIGS. 4-6. The terminal
carrier 22 includes a base portion 24, a head portion 26
extending from one side of the base portion 24 and a
plurality of legs 28 extending from an opposite side of the
base portion 24. The head portion 26 includes a pair of
twist-lock locking elements 30, 32. One locking element 30
1s a long locking element while the second locking element
32 1s a short locking element. A plurality of electrical
terminals 34 extend through openings 36 provided in the
base portion 24 of the terminal carrier 22. The electrical
terminals 34 terminate at a first end 1nto a bent contact
portion (or twist/wipe contacts) 38 adjacent to the head
portion 26 of the terminal carrier 22. Terminals 34 cach
extend along a leg 28 of the terminal carrier. Legs 28 are
provided with recessed grooves 40 for receiving the termi-
nals 34 therein, as best shown m FIG. 11. The gauge
assembly 20 also includes a generally cup-shaped housing
42 which 1s provided with a base portion 44 having a
plurality of holes 45 for receiving the legs 28 of terminal
carrier 22. The legs 28 are provided with outwardly extend-
ing feet portions 46 which engage the distal end of the
sidewall portion of the housing 42. In addition, housing 42
is provided with clinch tabs 50 (shown in FIG. 10) which are
received 1n a slot 52 in the base portion 24 of terminal carrier
22. Clinch tabs 50, after being mnserted 1n slots 52, are bent
over 1n order to secure the housing 42 to the terminal carrier

22.

A coil and bobbin assembly 54 1s supported by the legs 28
of the terminal carrier 22. The coil and bobbin assembly 54
includes a two-piece bobbin assembly 56 best shown 1n FIG.
12. The bobbin assembly 56 includes a first housing element
58 and a second housing element 60. The first housing
clement defines an annular wall portion 62 having an outer
mating surface 64. A generally planar end wall portion 66 1s
provided with an opening 68. A plurality of axially extend-
ing arm portions 70 are provided with axially extending
channels 72 which are adapted to receive the legs 28 of the
terminal carrier 22. Similarly, the second housing element
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60 1s provided with an annular wall portion 74 which has an
interior engagement surface. A generally planar end wall 76
1s provided with an axially extending nose portion 78 with
an opening 80 extending therethrough. The annular wall
portion 62 of first housing element 38 1s received within the
annular wall portion 74 of second housing element 60 1n
order to define a generally cylindrical sealed chamber 82, as
best shown 1n FIG. 2. A disk-shaped magnet 84 1s supported
within the chamber 82 by a spindle 86 which has a first end
which extends into opening 68 of first housing element 38,
and a second end which extends through bore 80 and the
nose portion 78 of second housing element 60. The second
housing element 60 1s also provided with a plurality of arms
88 which are provided with axially extending channels 90
which receive the legs 28 of terminal carrier 22, as best
shown 1n FIG. 11. The bobbin assembly 56 1s provided with
four wrapped coils 92 as shown 1n FIG. 9, and as 1s known
in the art.

The bobbin and coil assembly 54 1s slidably received on
the legs 28 of terminal carrier 22. The upper end of the arms
70 abut against a shoulder portion 94 of the legs 28. A
retaining ring 96 1s inserted below the bobbin and coil
assembly 54 and engages the end of the legs 88 of second
bobbin housing element and retains the bobbin and coil
assembly 54 1n place. The retaining ring 96 1s held 1n place
by a plurality of internal projections 98 provided on the
interior surface of legs 28. The electric terminals 34 are bent
inward at a second end thercof as shown i FIG. 2 and
individually connected to one of the coils 92 by solder or
welding.

As can be seen 1n FIGS. 14 and 185, an alternate embodi-
ment of the gauge assembly 140 1s shown. The alternate
embodiment provides a snap-fit engagement method of
incorporating a coil wire component 142 of the coil and
bobbin assembly 144 within the gauge assembly 140. The
coll wire component 142 of the bobbin and coil assembly
144 1ncludes a pair of transversely wrapped coils. The
terminal ends 146 of the coils of the coil wire component
142 are soldered, welded, or otherwise attached to terminal
pads 148 disposed on the exterior of a cylindrical interior
housing 149. The terminal pads 148 are comprised of a
conductive material which carry electrical currents.

The coil wire component 142 1s engaged with the bobbin
component 152 to form the bobbin and coil assembly 144.
The bobbin and coil assembly 144 includes a spindle 86. The
bobbin and coil assembly 144 1s disposed within interior
housing 149. Interior housing 149 1s shidably received
against the legs 154 of the terminal carrier 156 within the
metal housing 158 of the gauge assembly 144. The terminal
carrier 156 includes a base portion 24' and a head portion 26
extending from one side of the base portion 24" and legs 154
extending from the other side of the base portion 24'. The
head portion 26' includes a pair of twist-lock locking ele-
ments 30' (only one shown) as described above.

The mterior housing 149 1s further provided with an
interlocking key projection 150a. Alignment of the bobbin
and coil assembly 144 with the metal housing 158 1s
determined by the placement of the key projection 1504
within a complimentary key slot 1505 located on the metal
housing 158 of the gauge assembly 140. The alignment of
the mterlocking key components 150a, 150b ensures that the
terminal pads 148 connected to the terminal ends 146 of the
coll wire component 142 are slidably contacted by the
contact wipers 162 disposed on the legs 154 of the terminal
carrier 156. The terminal pads 148 of the coil wire compo-
nent 142 individually connect with contact wipers 162
located on the legs 154 of terminal carrier 156, as best seen
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in FIG. 15. The contact wipers 162 are connected to the bent
contact portion 38' of electrical terminals 34' of the gauge
assembly which need to be interconnected to the coil com-
ponent of the bobbin and coil assembly. The alternate
embodiment of a coill wire component 142 which has
terminal pads 148 disposed on an interior housing 149
climinates the need to solder or weld the terminal ends 146
of the coil to the electric terminals 34'. Therefore, the
integration of this particular embodiment may be ecasily
automated during the production of the gauge assembly 140.

Following the insertion of the coil and bobbin assembly,
the gauge assembly 20 (hereinafter reference to gauge
assembly 20 equally applies to gauge assembly 140) of the
present mvention 1s mounted to a printed circuit board 14.
The printed circuit board 1s provided with an opening 102
defining a pair of arcuate shaped edges 104 circularly
symmetric about a center, and pair of aperture wing bound-
ary portions 106, 108. The wing boundary portion 106 has
a larger dimension than the wing boundary portion 108. A
plurality of electric conducting pads 110 are provided
around the periphery of the opening 102 at spaced positions.
During assembly, the head portion 26 of the gauge assembly
20 1s mserted through opening 102 so that the short locking,
clement 32 extends through shorter wing boundary portion
108 and the long locking element 30 extends through longer
wing boundary portion 106. The gauge assembly 20 1s then
rotated as illustrated 1n FIG. 8 so that locking elements 30
and 32 lockingly engage the printed circuit board 14.
Furthermore, during the locking engagement, the bent con-
tact portions 38 of terminals 34 cach engage an electrical
contact pad 110 for providing electrical communication to
the terminals 34. After each of the gauge assemblies 20 are
mounted to the printed circuit board 14 as well as any other
accessories, the printed circuit board 14 and display panel 12
are assembled to one another.

The display panel 12 1s provided with a plurality of
mounting bosses 116 which are provided with a sloped guide
surface 118 which engage the housing 40 of the gauge
assemblies 20 and guide them to the generally flat platform
portion 120 of the mounting bosses 116, thereby properly
ouiding the spindle 86 through the opening 122 in the
display panel 12. One of the mounting bosses 116' has a
height which 1s designed to properly space the display panel
12 from the printed circuit board 14. The mounting boss 116'
1s provided with a threaded opening 124 at an upper end
thereof for threadedly receiving a screw 126 which 1is
inserted through an opening 128 1n the printed circuit board
14. Thus, the screw 126 secures the printed circuit board 14
to the display panel 12 at a proper spaced location. A pointer
130 1s then assembled on the spindle 86 in order to complete
the assembly of the instrument cluster 10.

The long locking element 30 and short locking element 32
are provided so that the gauge assembly 20 can only be
assembled 1n one orientation so that the proper electric
contact pads 110 engage the proper terminals 34 for con-
trolling the gauge assembly 20. Current flowing through the
colls 92 creates a magnetic field, and the magnet 84 rotates
within the bobbin assembly 56 to align itself 1n forced
balanced relationship with the field. Since the spindle 86
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rotates with the magnet 84, positioning of the pointer body
113 1s controlled by the magnitude of the current 1n the coils
92. To provide for steady movement of the pointer body 130,
a viscous fluid 1s carried 1n the magnet chamber 82 to damp
the rotational movement of the magnet 84. With the gauge
assembly 20 of the present invention, the twist lock mount-
ing eliminates the necessity of the screws and the accom-
panying labor which are required with previous designs.
Furthermore, the elimination of the terminal posts which are
also used 1 previous designs, allows the reduction and
overall thickness of the instrument cluster and allows the
climination of the gauge mounting clips on the circuit board.
Furthermore, the twist-wipe contacts 38 used 1n the design
of the present invention have higher reliability than the
intermittent contact problems which occur with the gauge
clips.

The mvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the 1nvention, and all such modifications as would be
obvious to one skilled 1n the art are intended to be included
within the scope of the following claims.

What 1s claimed 1s:

1. A gauge assembly, comprising:

a terminal carrier including a base portion, a head portion
extending from a first side of said base portion, and a
plurality of legs extending from a second side of said
base portion, said head portion including a twist lock
locking element disposed on a side thereof;

a plurality of electrical terminals supported by said ter-
minal carrier, said plurality of electrical terminals each
including a first contact portion disposed adjacent to
said head portion and a second contact portion disposed
at an end portion of said plurality of legs;

a bobbin and coil assembly including a coil wire compo-
nent having a plurality of terminal ends;

an 1nterior housing member having a plurality of contact
pads mounted to an outer surface of said interior
housing, said plurality of terminal ends of said coil wire
component being connected to said plurality of contact
pads, said second contact portion of said plurality of
clectrical terminals contact said contact pads.

2. The gauge assembly according to claim 1 wherein said
plurality of legs further includes recessed grooves which are
complimentary in shape to said electrical terminals.

3. The gauge assembly according to claim 2 wherein said
clectrical terminals are receivably integrated within said
recessed grooves of said legs.

4. The gauge assembly according to claim 1 where said
cgauge assembly further includes an outer housing, said outer
housing receives said bobbin and coil assembly and said
terminal carrier.

5. The gauge assembly according to claim 4 wherein said
outer housing has an interlocking key slot.

6. The gauge assembly according to claim 5 wherein said
interior housing has an interlocking key projection for
engaging said interlocking key slot of said outer housing.
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